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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent dannage of a 
sdid polymer electrolyte membrane at the stopping time 
of power generation of a fuel cell. 

SOLUTION: In the stopping method of power generation 
of the fuel cefl 1 wherein power generation is earned 
out by using air supplied by an air compressor 7 and 
hydrogen euppGed by a hydrogen supplying means 13 as 
reaction gases, at the stoppir^ lime of the power 
generation of the fuel cell 1. ar off-gas dischanged 
from the ca tfio de of the fuel cell 1 is recirculated and 
suppOed to the cathode, arvl the power generation is 
continued t>y using residual oxygen in the air ofT-^s, 
and when the power generation voltage k)ecomes a 
prescrted value or less, the power generation is stopped. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The generation-of-electrical-energy halt approach of the fiiel cell characterized by to suspend 
a generation of electrical energy when recycle the exhaust gas discharged from the cathode of a fuel cell 
at the time of a generation-of-electrical-energy halt of said fuel cell by said compressor, said cathode 
supplies, a generation of electrical energy continues by the residual oxygen in an exhaust gas and a 
generation-of-electrical-energy electrical potential difference becomes below a predetermined value in 
the generation-of-electrical-energy halt approach of the fuel cell which generates the air supplied by the 
compressor, and the hydrogen supplied by the hydrogen supply means as reactant gas. 
[Claim 2] The generation-of-electrical-energy halt approach of the fuel cell according to claim 1 
characterized by driving said compressor with the power obtained by the generation of electrical energy 
by the residual oxygen in said exhaust gas. 

[Claim 3] The generation-of-electrical-energy halt approach of the fuel cell according to claim 1 
characterized by intercepting the reactant gas supply path of said fuel cell fi-om the outside after a 
generation-of-electrical-energy halt. 

[Claim 4] The generation-of-electrical-energy halt approach of the fuel cell according to claim 1 
characterized by dehumidifying to an exhaust gas with the dehumidifier formed in the circuit of an 
exhaust gas at the time of the generation of electrical energy by the residual oxygen in said exhaust gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the generation-of-electrical-energy halt approach of the 

fuel cell which generates hydrogen and air as reactant gas. 

[0002] 

[Description of the Prior Art] There are some which put the sohd-state polyelectrolyte film which 
consists for example, of solid-state polymer ion exchange membrane etc. between the fuel cell carried in 
a fuel cell powered vehicle etc. from both sides with an anode and a cathode, consist of a stack 
constituted by carrying out two or more laminatings of the eel which pinched the outside with the 
separator of a pair further, and was formed, supply hydrogen gas to the anode of each eel as fuel gas, 
and generate electricity by supplying the air which contains oxygen in a cathode as oxidant gas. 
Hereafter, fuel gas and oxidant gas are named generically and it is called reactant gas. In this fuel cell, 
the solid-state polyelectrolyte film is passed, even a cathode moves, and the hydrogen ion generated by 
catalytic reaction in the anode causes and generates oxygen and electrochemical reaction with a cathode. 

[0003] It is known for this kind of fuel cell that the so-called cross leak which the hydrogen gas by the 
side of the anode which remains in a fuel cell penetrates the solid-state polyelectrolyte film, and passes 
through a cathode side, and oxygen gas and the nitrogen gas in the air by the side of a cathode penetrate 
the solid-state polyelectrolyte film, and move to an anode side at the time of a generation-of-electrical- 
energy halt will arise. When this cross leak arose, hydrogen and oxygen reacted near the solid-state 
polyelectrolyte film, and there was a possibiUty that the sohd-state polyelectrolyte film might be 
damaged. 

[0004] Then, in order to protect the solid-state polyelectrolyte film, inert gas, such as nitrogen gas, is 
supplied to a fuel cell at the time of a generation-of-electrical-energy halt, and the hydrogen gas and air 
in a fuel cell are discharged, and before confining inert gas in an anode and cathode side or supplying 
hydrogen gas to the anode side of a fuel cell at the time of generation-of-electrical-energy initiation, he 
discharges the gas which supplies inert gas and remains to an anode side, and is trying to supply 
hydrogen gas after that in this kind of fuel cell. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when adopting such an approach, it is necessary to 
prepare the sources of inert gas (tank etc.), and the systems (a pump, piping, control unit, etc.) for 
supplying the inert gas to a fuel cell are needed further. Consequently, it was unsuitable for especially 
the mount that has the problem that the whole fuel cell system is enlarged, and has a limit in a loading 
tooth space. Moreover, when the residue of inert gas had become less, inert gas had to be filled up and it 
was troublesome. Then, this invention does not need the source of inert gas, but offers the generation-of- 
electrical- energy halt approach of the fuel cell which can protect the fuel cell under generation-of- 
electrical-energy halt. 
[0006] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to claim 1 The air and the hydrogen supply means which are supplied by the compressor (for 
example, air compressor 7 in the gestalt of operation mentioned later) In the generation-of-electrical- 
energy halt approach of the fuel cell (for example, fuel cell 1 in the gestalt of operation mentioned later) 
which generates the hydrogen supplied by (for example, the hydrogen supply means 13 in the gestalt of 
operation mentioned later) as reactant gas The exhaust gas discharged from the cathode of a fuel cell at 
the time of a generation-of-electrical-energy halt of said fuel cell When recycle (for example, the air off- 
gas in the gestalt of operation mentioned later) by said compressor, said cathode is supplied, a 
generation of electrical energy is continued by the residual oxygen in an exhaust gas and a generation- 
of-electrical-energy electrical potential difference becomes below a predetermined value, it is 
characterized by suspending a generation of electrical energy. 

[0007] Thus, when the oxygen which remains in an exhaust gas decreases and a generation-of-electrical- 
energy electrical potential difference becomes below a predetermined value while having recycled and 
generated to the cathode the exhaust gas discharged from the cathode of a fiiel cell by constituting, the 
oxygen density in an exhaust gas turns into low concentration extremely, and it becomes possible to 
form having enclosed inert gas with the cathode side, and a very near ambient atmosphere. Therefore, 
even if cross leak arises after a generation-of-electrical-energy halt by suspending a generation of 
electrical energy at this time, there is almost no reaction of hydrogen and oxygen. Moreover, the source 
of inert gas and inert gas distribution system which were needed conventionally become unnecessary. 
[0008] Invention indicated to claim 2 is characterized by driving said compressor with the power 
obtained by the generation of electrical energy by the residual oxygen in said exhaust gas in invention 
according to claim 1 . Thus, it is not necessary to consume the power which the power obtained by the 
exhaust-gas recycling generation of electrical energy does not become useless, and accumulation-of- 
electricity means, such as a dc-battery, store electricity by constituting. 

[0009] Invention indicated to claim 3 is characterized by intercepting the reactant gas supply path of said 
fuel cell from the outside after a generation-of-electrical-energy halt in invention according to claim 1 . 
Thus, while having suspended the generation of electrical energy by constituting, it can prevent that new 
oxygen invades into a cathode side, and it becomes possible to maintain a cathode side in the low 
condition of an oxygen density. 

[0010] Invention indicated to claim 4 is characterized by dehumidifying to an exhaust gas with the 
dehumidifier (for example, dehumidifier 12 in the gestalt of operation mentioned later) formed in the 
circuit of an exhaust gas at the time of the generation of electrical energy by the residual oxygen in said 
exhaust gas in invention according to claim 1. Thus, by constituting, it becomes possible to remove the 
generation water produced by exhaust-gas recycling generation of electrical energy out of an exhaust 
gas. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the generation-of-electrical- 
energy halt approach of the fuel cell concerning this invention is explained with reference to the drawing 
of drawin g 3 from drawin g 1 . Drawin g 1 and drawing 2 are the outline block diagrams of the fuel cell 
system carried in the fuel cell vehicle. 

[0012] A fuel cell 1 puts the solid-state polyelectrolyte film which is the fuel cell of a solid-state 
polyelectrolyte membrane type, for example, consists of solid-state polymer ion exchange membrane 
etc. from both sides with an anode and a cathode, and consists of a stack constituted by carrying out two 
or more laminatings of the eel which pinched the outside with the separator of a pair further, and was 
formed. In this fuel cell 1, when the air which hydrogen gas is supplied to an anode and contains oxygen 
in a cathode is supplied, the hydrogen ion generated by catalytic reaction in said anode penetrates the 
solid-state polyelectrolyte film, and moves even said cathode, and with this cathode, oxygen and 
electrochemical reaction are caused and it generates electricity. 

[0013] Usually, the flow of the reactant gas at the time of a generation of electrical energy is explained 
with reference to drawin g 1 . After hydrogen gas is emitted from the hydrogen supply means 13, such as 
a high-pressure hydrogen tank, and is decompressed by the fuel-supply-control valve 2, it is supplied to 
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the anode of each eel of a fuel cell 1 through the hydrogen latching valve 3 and an ejector 4. After a 
generation of electrical energy is presented with this hydrogen gas, unreacted hydrogen gas is 
discharged as hydrogen off-gas from a fuel cell 1, is attracted by the ejector 4 through a dehumidifier 5, 
joins the hydrogen gas supplied from the hydrogen supply means 13, and is again supplied to a fuel cell 
1. 

[0014] On the other hand, after the open air as air is attracted by the air compressor 7 through the 1st 
passage selector valve 6 and is pressurized by the air compressor 7, it is supplied to the cathode of each 
eel of a fuel cell 1 through the 1st air shut off valve 8. A generation of electrical energy is presented with 
a part of oxygen in the air supplied to the cathode as an oxidizer, and the air containing unreacted 
oxygen is discharged from a fuel cell 1 as air off-gas (exhaust gas), passes along the 2nd air shut off 
valve 9 and the 2nd passage selector valve 10, and is emitted to atmospheric air. In the usual case, an air 
compressor 2 is driven with the power obtained when a fuel cell 1 generates electricity except for the 
time of starting etc. The above is usually the flow of the reactant gas at the time of a generation of 
electrical energy, 

[0015] In this fuel cell system, the 1st passage selector valve 6 and the 2nd passage selector valve 10 are 
connected by the air circuit 11, and the dehumidifier 12 is installed in the air circuit 11. The 1st passage 
selector valve 6 is opened so that the open air may usually be circulated to an air compressor 7 at the 
time of a generation of electrical energy, and it intercepts the air circuit 1 1 . Moreover, at the time of a 
generation of electrical energy, the 2nd passage selector valve 10 is usually opened so that the air off-gas 
discharged from the fuel cell 1 may be made to emit to atmospheric air, and it intercepts the air circuit 
1 1 . Therefore, at the time of a generation of electrical energy, gas does not usually flow in the air circuit 
1 1 . It means that gas is not circulating that the broken line shows the air circuit 1 1 in drawin g 1 . 
[0016] Next, while explaining the generation-of-electrical-energy halt processing of a fuel cell 1 
according to the flow chart of drawin g 3 , the flow of the reactant gas at that time is explained with 
reference to the outline block diagram of drawin g 2 . This generation-of-electrical-energy halt 
processing is performed considering a generation-of-electrical-energy halt command as a trigger. First, 
in step SI 01, while suspending open air installation, recycling of air off-gas is started. Therefore, while 
opening the switching condition of the 1st passage selector valve 6 so that the air circuit 1 1 and an air 
compressor 7 may be connected, an open air inflow side is intercepted, and while opening so that the air 
off-gas discharged from the fuel cell 1 in the switching condition of the 2nd passage selector valve 10 
may be circulated to the air circuit 1 1, an atmospheric-air emission side is intercepted, thus, the air off- 
gas which the new open air is no longer supplied to a fuel cell 1, and is discharged from the cathode of a 
fuel cell 1 by changing each passage selector valves 6 and 10 — the fuel cell 1 -> 2nd air-shut-off- valve 
9 -> 2nd passage selector- valve 10 -> dehumidifier 12 — it comes to circulate through a closed circuit 
called the -> 1st passage selector-valve 6 -> air compressor 7 -> 1st air-shut-off-valve 8 -> fuel cell 1. In 
addition, about supply of hydrogen gas, the usually same condition as the time of a generation of 
electrical energy is held. 

[0017] Thus, if oxygen remains in air off-gas even if it is the case where the cathode of a fuel cell 1 is 
made to circulate through air off-gas, a fuel cell 1 will continue a generation of electrical energy. It calls 
it an exhaust-gas recycling generation of electrical energy to carry out recycling of the air off-gas, and to 
generate a fuel cell 1 hereafter. In addition, if the exhaust-gas recycling generation of electrical energy is 
continued, since the oxygen density in air off-gas falls gradually, the oxygen-gas-pressure force 
declines, as a result of being consumed, in case the oxygen in air off-gas is a generation of electrical 
energy and the pressure of air off-gas declines The gas pressure of the cathode at the time of exhaust-gas 
recycling generation-of-electrical-energy initiation is set as predetermined (for example, 120 - 130kPa 
extent) so that the gas pressure of the cathode at the time of exhaust-gas recycling generation-of- 
electrical-energy termination may become a little higher than atmospheric pressure. 
[0018] Next, it progresses to step SI 02 and judges whether an independence generation of electrical 
energy of a fuel cell 1 is possible. Here, an independence generation of electrical energy is driving and 
controlling air compressor 7 grade and auxiliary machinery required for a generation of electrical energy 
only by generated output of fuel cell 1 self. In addition, whether an independence generation of electrical 
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energy is possible detects the total electrical potential difference or each eel electrical potential 
difference of a fuel cell 1, and when these electrical potential differences are beyond predetermined 
values, it can be judged that it is [ an independence generation of electrical energy ] possible. In 
addition, the oxygen of only the amount whose independence generation of electrical energy in air off- 
gas is usually enabled remains immediately after recycling initiation of air off-gas, i.e., initiation of an 
exhaust-gas recycling generation of electrical energy. Moreover, if it is in the condition in which an 
independence generation of electrical energy is impossible, since the oxygen density in air off-gas is 
very low, it can be judged that an electrical potential difference required for an independence generation 
of electrical energy cannot obtain. 

[0019] When the judgment result in step SI 02 is "YES" (an independence generation of electrical 
energy is possible), it progresses to step SI 03 and an air compressor 7 is driven with the power obtained 
by exhaust-gas recycling generation of electrical energy. It is not necessary to consume the power which 
can aim at a deployment of energy since it is not necessary to make useless power obtained by the 
exhaust-gas recycling generation of electrical energy by this, and accumulation-of-electricity means, 
such as a dc -battery, store electricity. 

[0020] Furthermore, it progresses to step SI 04 and hydrogen gas pressure is controlled according to the 
residual oxygen-gas-pressure force in air off-gas. It is because the residual oxygen in air off-gas is 
consumed, the residual oxygen-gas-pressure force declines, and the pressure of air off-gas declines, if 
the exhaust-gas recycling generation of electrical energy is continued as mentioned above although 
hydrogen gas is the same as the pressure by the side of a cathode or it is necessary to set it up more 
highly a little, so it is necessary to also reduce the pressure of hydrogen gas corresponding to this. 
[0021] And when the judgment result in step SI 02 is "NO" (an independence generation of electrical 
energy is impossible), a generation of electrical energy is suspended (step SI 05). This is because it will 
be judged that a problem does not arise even if the oxygen density in air off-gas is fully falling and cross 
leak arises between an anode and a cathode during a generation-of-electrical-energy halt if it will be in 
the condition in which an independence generation of electrical energy is impossible. That is, when the 
oxygen density in air off-gas is low enough, even if it carries out cross leak during a generation-of- 
electrical-energy halt, and the hydrogen gas by the side of an anode moves to a cathode side or the gas 
by the side of a cathode moves to an anode side, there is almost no reaction of hydrogen and oxygen and 
the solid-state polyelectrolyte film is not damaged. That is, the same effectiveness as having enclosed 
inert gas with the cathode can be acquired. 

[0022] After this, further, it progresses to step SI 06, the hydrogen latching valve 3 and the 1st and 2nd 
air shut off valve 8 and 9 are closed, the reactant gas supply path of a fuel cell 1 is intercepted from the 
outside, it blockades and generation-of-electrical-energy halt processing is ended. Since it can prevent 
that new air invades into the cathode side of a fuel cell 1 by this and can continue maintaining the 
cathode side of a fuel cell 1 in the very low condition of an oxygen density, protection of the solid-state 
polyelectrolyte film is continuable during a generation-of-electrical-energy halt. 
[0023] In addition, during an exhaust-gas recycling generation of electrical energy, since air off-gas 
passes a dehumidifier 12, the generation water produced by exhaust-gas recycling generation of 
electrical energy can be removed out of air off-gas, and it can prevent that generation water remains in a 
fuel cell 1. Consequently, the startability when next restarting a fuel cell 1 improves. 
[0024] Thus, according to the generation-of-electrical-energy halt approach of the fuel cell in the gestalt 
of this operation, even if there are not a source of inert gas and an inert gas distribution system, the 
solid-state polyelectrolyte film can be protected the same with having enclosed inert gas with the 
cathode side. Therefore, the whole fuel cell system can be hghtweight[ small and ]-ized. 
[0025] Gestalt] of operation of others [ [ ] In addition, this invention is not restricted to the gestalt of 
operation mentioned above. For example, although the 1 st and 2nd air shut off valve 8 and 9 was closed 
in step SI 06 and the air supply path was intercepted from the outside with the gestalt of operation 
mentioned above, you may make it intercept an air supply path from the outside by holding the 
switching condition of the 1st passage selector valve 6 and the 2nd passage selector valve 10 in the 
condition through which air off-gas can circulate. If it does in this way, the 1 st and 2nd air shut off valve 
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8 and 9 will become unnecessary. 
[0026] 

[Effect of the Invention] According to invention indicated to claim 1, so that it may explain above by 
exhaust-gas recycling generation of electrical energy Since the oxygen density in the exhaust gas 
supplied to a cathode can fall and it can be made having enclosed inert gas with the cathode side at the 
time of a generation-of-electrical-energy halt, and a very near ambient atmosphere The outstanding 
effectiveness that there is ahnost no reaction of hydrogen and oxygen even if cross leak arises after a 
generation-of-electrical-energy halt, consequently the soUd-state polyelectrolyte film can be protected, 
as a result a fuel cell can be protected is done so. Moreover, since the source of inert gas and inert gas 
distribution system which were needed conventionally become unnecessary, it is effective in the ability 
to attain small and lightweight-ization of the whole fuel cell system. 

[0027] According to invention indicated to claim 2, the effectiveness that it is not necessary to consume 
the power which can aim at a deployment of energy since it is not necessary to make useless power 
obtained by the exhaust-gas recycling generation of electrical energy, and accumulation-of-electricity 
means, such as a dc-battery, store electricity is done so. Since according to invention indicated to claim 
3 it can prevent that new oxygen invades into a cathode side and a cathode side can be maintained in the 
low condition of an oxygen density while having suspended the generation of electrical energy, 
protection of the solid-state polyelectrolyte film and a fuel cell can be made into an effective **** thing. 

[0028] Since the generation water produced by exhaust-gas recycling generation of electrical energy is 
removable out of an exhaust gas according to invention indicated to claim 4, it prevents that generation 
water remains in a fuel cell, and the effectiveness that the restart nature of a fuel cell can be improved is 
done so. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline block diagram of the gestalt of the 1 operation of a fuel cell system which 
can enforce the generation-of-electrical-energy halt approach of the fuel cell conceming this invention, 
and is drawing having usually shown the flow of the reactant gas at the time of a generation of electrical 
energy. 

[Drawin g 2] It is the outline block diagram of the fuel cell system of the gestalt of said operation, and is 
drawing having shown the flow of the reactant gas at the time of a generation-of-electrical-energy halt. 
[Drawin g 3] It is the flow chart of generation-of-electrical-energy halt processing. 
[Description of Notations] 
1 Fuel Cell 

7 Air Compressor (Compressor) 

12 Dehumidifier 

13 Hydrogen Supply Means 



[Translation done.] 
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^(Dfcitic. miimmm06<DmmiKi^^^m 

mSl 1 ixT3>::^U-^-9-7i%Sigi3lf««fc^CCS 

< <!: i im^m.xM'kmm m2 rnj^rnm^ i o © 

SMiiSSi i(cfiSSiSi*S<l:^{ceg< iifcM:::^§«fta 
ffliJ^atW-r-S. C©J:^{c#eg8§^#^6. lO^r^O 
^> C i tc J: 0 . if /c)Ec^»«i^if4m?l6 1 fcms ti 
J&OtcO, j8S»4®lfel©*v-F*^6Sfa$nS^* 

y ijxiiK mmmm i -'ii 2 ^MiiBf^ 9 -»2 sa^w 
1 0 -i^as 1 2 1 mmm^G -xr ^ > 7- 

U v!f7-lll^jgBi^8HBS*4mffel iV^^B^lHllS 
[00 17] coi-^fc. j^m?fei©;«7V-KK:^» 
6. JWT. ^^y*'x^»«i^3#rj^i4m?ifei*^ 

r. ^^7«^;3l©E:t>*sffiTUTt»<©-t?. »Fm;</x 
SMiS^m«^TB#©:<7y- K©*f;^)IAi:^»m: 0 i>-P 

*y - K©:tf:5^E*SfS (mtf > 1 2 0~ 1 3 OkP 

[0018] ;x«c. xf--;' ys 1 0 2 ^c3i^t?, mi4^ 
?fei*!sairffeSoj«i*>5A>*i5£-r*, ccT, ^nmm 

fiit(±-c* -sialic, BiLmm^mtm^-r^ctinx 
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( 0 0 1 9 ] -^'S 1 0 2 {Cfct:f S^lJS^^AS r Y 

Esj i^imm-sjm) r'*^is^«. xf-;.7*s i o 
[0 0 2 0 ] $e>(c. ^f--;;7"s 1 0 4^cji^-c. ■ 

[0 02 n^Lr. ;^f--y7"S 1 0 2{C*JWSipJSie 20 

ff±-r.S (:^r--^7-S 10 5). cti». aiLj%li:?^pI 

[0 02 2] c©»$6«:. :x.^v:fs i 0 6^^.;^. 
[0 02 3 ] rsn^ mmtfxnmm^m^. ^^yn 

J: 0 4 0 -S ^*€r^«:*- 7 iti*> S C i *i 

•C* , ^^S**sMf4mjfe 1 rtK:g|g-r S©*PA±T S C 

©te«ii4*s[Si±-rs. 

[0024} c©J; 5 cc. c©||*6©ff$^K:*jW^«S*4 
mtS©l%mf?±:^ffi5cJ:n«. ^mSLiiy^m^sXU^x^ 
f A^s/i < r , y - FffliJ«::^rg1i:*f 
;i^«:ttAL/;fc©<!:l^filK:H(*jS^J^fllKSf|g«r»S-r4 50 
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• m&i t-r s c i # ^> . 
[0025] tm<omm<Difm:i isi. commitmmi, 
tcmm<ommiicmf^tii>i><Dvi3.rj:i.K m^a. mraso 

L-cfcjrii. c©j:^{c-r*i. mi. m2ms.mwi^ 

8, 9*5;f;g{c:rd:s. 
[0026] 

[iii«©5S!»m] &.±itim-r^j:'y(,c. n^miicsmi^ 

icet$&$n-2,gfHl*'*:^*©^*rg®A^(g;Tb. ^^(f± 

t,>«ssi{c-rsci3&5rtfS©-c. ismff^mi'p;^ 

y - i'AS^Or 4>*Si^S©Krc:3!i%<«:-^j: < . ^©if^ 
xfit|&i^;^7-A*5;^^S«:^c€.©-c. j(i*4^?tfe©±(*i'X 

[0 02 7 ] mmm2 i,as.mLtcBmt,cj:tni. gpm*' 
■re©*pi±-r^c<!:*5f^. ijv-vm^m^ismo 

Silfc<t 0'«M!4®fe©«SI**JS!l* 4 fc©fC-r C <!: 3&i 

[0 0 2 8] ii*:s4 t^amutcmii'C^mt. mmtf 

©=&RS±U-C, M?4m?t6©fW&«itt*lfiJ±-r4CiAir 
[@il©ffl#^.cSti|^] 

[01] c©^B^{c^s»4m?fe©%mf?±:^rjS?:Sl 
t?*«j. ii^^«^K:*jWSSl£;*f;^©SSi<a*n^Lfc0 

m2] miimmoBmofmmmiy:^ t- a©sibs« 
ms] ^^ff±«!i3S©7D-g^ + -hr*-&. 

[??#©!»?«] 

1 immm 
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